Background: Psoriasis is a chronic inflammatory immunologically mediated disease characterized by antigen presentation and keratinocytes hyperproliferation due to release of chemokines and cytokines from activated T-lymphocytes. Relationship between psoriasis and peripheral vascular diseases, increased risk of myocardial infarction and cerebrovascular diseases has been reported. Clusterin [apolipoprotein J] is a 75 -80 KDa disulfide-linked heterodimeric protein associated with apoptosis and clearance of cellular debris. Clusterin [CLU] is involved in many diseases related to oxidative stress, including neurodegenerative and inflammatory diseases. Aim of the work: The aim of this study is to estimate the serum level of clusterin in patients with severe plaque psoriasis to evaluate its possible role in psoriasis pathogenesis and comorbidity. Patients and methods: Sixty patients with severe plaque psoriasis having Psoriasis Area Severity Index
INTRODUCTION
Psoriasis is a chronic disease of inflammatory nature, marked by aberrant epidermal keratinocytes differentiation with hyperproliferation, with infiltration by T-lymphocyte and changes in vascular endothelium of dermal layer [e.g., angiogenesis, dilatation and development of high endothelial venules [1] . Psoriasis is associated with serious comorbidities [2] .
It is considered as an independent risk factor for myocardial infarctions and coronary artery calcification [3] .
Subjects with psoriasis had higher rates of dyslipidemia, insulin resistance, hypertension and obesity which is a risk factors for adverse cardiovascular problems [2] .
Clusterin [apolipoprotein J] is a heterodimeric, disulfide-linked protein, 75-80kDa molecular weight, which is associated with apoptosis and removal of cellular debris. Clusterin is encoded by the CLU gene on chromosome 8 in humans. CLU is a molecular chaperone aiding protein folding of secreted proteins. It plays a role in different pathological conditions linked to oxidative stress, including inflammatory disorders, neurodegenerative diseases, and malignant conditions [4] .
Clusterin is a protein element of high-density lipoproteins [HDLs] . It had a protective action in different diseases like myocarditis and atherosclerosis. Clusterin associated HDLs are inversely correlated with incidence of coronary heart disease and, thus, could be considered as an inhibitor of future coronary events [5] .But recently Zhu et el. concluded that clusterin increased in patients with early coronary artery diseases in a Chinese populations [6] .
Over expression of the secretory CLU protects the cell from apoptosis which induced by cellular stress, such as radiotherapy and chemotherapy [7] .
AIM OF THE WORK
The present work designed to estimate CLU in psoriatic patients with severe plaque psoriasis and its possible role in pathogenesis and comorbidity.
PATIENTS AND METHODS
The current study comprised a total of 60 patients with severe plaque psoriasis, diagnosed according to the typical appearance of the skin lesions. In addition to 30 healthy subjects served as controls. All persons were recruited from the outpatient clinic of Dermatology and Venereology Department Damietta Faculty of Medicine, Al-Azhar University. All the studied patients have severe plaque psoriasis [psoriasis area severity index [PASI] >10], and age over 18 years. On the other hand, patients with psoriasis and having another systemic disease known to affect Clusterin serum level like Diabetes Mellitus and Metabolic Syndrome, and those receiving any medications known to affect Clusterin serum level, were excluded from the study.
All persons were subjected to full History taking [personal, present illness, family history, other dermatological or systemic diseases, and previous therapy]. A written consent was signed by each participant before initiation of the study.
In addition, all underwent careful general examination including joint examination, nails, and clinical manifestations indicative of systemic diseases. Furthermore, skin lesions in all patients were examined clinically and involved body surface area; scaling, erythema, thickness of lesions were recorded. [8] .
Every patient was subjected to PASI score calculations which estimates the disease severity in relation to three parameters including: redness [R], thickness [infiltration] [T] and scaliness [desquamation] [S]
Five millimeters of venous blood were collected from each patient and control. The blood samples were left to clot then subjected to centrifugation for 15 minutes at 1000 round per minute to separate serum. The serum samples were removed using sterile pipette and ach sample was coded with a number and stored at -20 o C until used.
Serum clusterin determined by a commercially available ELISA kit, manufactured at Chinese Immunodiagnostic Company called Sun Reds; kit's number is 201-12-1190.The kit working by a double antibody sandwich technique. The samples added to an enzyme of monoclonal antibody precoated with human clusterin, incubated, then clusterin antibodies labeled with biotin and combined with streptavidin-HRP added to constitute immune complex, then carried out to incubation and washed again to eliminate the uncombined enzyme, then chromogen solution A and B were added. The average values for absorbance were calculated for each set of controls, non-specific binding controls, and samples. A standard curve was built by plotting mean values from each standard against its concentration on the vertical [y] axis and concentration on the horizontal [x] one. For each sample, mean absorbance was used to estimate the corresponding concentration from the standard curve. The results have been calculated automatically using a 4-parameter logistic curve fit.
Statistics:
Statistical presentation and analysis were calculated using the mean and standard deviation for numerical data, frequency and percent distribution for categorical data. Groups compared by student [t] and chi-square tests. Also, to assess the strength of association between two quantitative variables, Pearson correlation coefficient [r] was calculated. All analyses were done by statistical package for social science [SPSS Inc., USA]. P is significant if <0.05 at confidence interval 95%.
RESULTS
The present study was conducted on 60 psoriasis patients. Their mean age was 44.5 years, they were 43 males [71.7%] and 17 females [28.3%]. In addition, 30 healthy subjects [matched for age and gender] were included as controls. Psoriatic patients significantly showed higher association with family history of psoriasis. Mean PASI score was 18.6, mean duration was 13.9 years; Most of cases had gradual onset [91.7%] and progressive course [98.3%]. Nail was affected in 63.3% of all studied cases. All of them had plaque psoriasis [ Table 1 ].
All of studied cases received topical treatment, 41.7% received systemic treatment and 71.7% received phototherapy. Psoriasis cases have significantly higher serum clusterin level when compared to control group [ Table 2 ].
No significant differences were found in serum clusterin level according to gender, disease onset and treatment in all studied cases [ Table 3 ].
Clusterin levels showed significant positive correlation with PASI score. Otherwise, no significant correlation was found in clusterin level with other studied parameters in all psoriasis cases [ Table 4 ]. 
DISCUSSION
The results of present study show psoriasis cases have significantly higher clusterin level when compared to control group. So, it may be involved in pathogenesis of psoriasis.
These results matched with study done by Buquicchio et al. [9] who demonstrated the presence of significantly high concentrations of clusterin in serum of psoriatic patients and they concluded that clusterin might be a useful biomarker for psoriasis.
The mechanisms responsible for such a clusterin upregulation are unknown. Kuryłowicz et al. [10] suggested that owing to the inflammatory nature of psoriasis, upregulation of the antiinflammatory and antioxidant clusterin might be a compensatory and defense mechanism.
Moreover, in another study, the presence of psoriasis-metabolic syndrome pathogenic interactions have been confirmed [11] .
In psoriatic patients it is well known that increased susceptibility to adverse cardiovascular events, is mediated by proinflammatory cytokines, like tumor necrosis factor-alpha [TNF-α], interleukin [IL-1], and cardiotropin-1 [12] . However recently Zhu et al. [6] concluded that serum values of clusterin were increased in premature form of coronary artery disease [CAD], and clusterin could represent a possible diagnostic indicator for premature CAD.
In the light of these data, the results of elevated clusterin in psoriasis appear to be interesting. However, these data could not explain the etiology of the clusterin elevation, which could be attributed to inflammatory nature of psoriasis, destruction of endothelial cells, or other risk factors for CAD.
On the other hand, the study of Garcia-Rodriguez et al. [13] observed that plasma clusterin was reduced in psoriasis compared with healthy controls but the study had a small sample size.
It has been postulated that clusterin, may exert a protective role against atherosclerosis through its role in transportation of circulating cholesterol to the liver [13] .
From the present study, we can conclude that psoriatic patients show increase clusterin levels and it may play a potential role in the pathogenesis of the disease and may be related to increase risk of cardiovascular diseases risk among psoriatic patients. In addition, clusterin level showed significant positive correlation with PASI score. This suggests that it could be a useful biomarker for disease severity.
